Length polymorphism scanning is an efficient approach for revealing chloroplast DNA variation.
Phylogeographic and population genetic screens of chloroplast DNA (cpDNA) provide insights into seed-based gene flow in angiosperms, yet studies are frequently hampered by the low mutation rate of this genome. Detection methods for intraspecific variation can be either direct (DNA sequencing) or indirect (PCR-RFLP), although no single method incorporates the best features of both approaches. We show that screening universal chloroplast amp li cons for length polymorphism provides an accurate and efficient method for identifying cpDNA variation. By sequencing 4500 bp of cpDNA from 17 accessions of Purshia tridentata (bitterbrush), we detected 9 haplotypes, 8 of which were identifiable by unique multilocus length combinations resolvable by automated fragment analysis. In silico estimates of PCR-RFLP for these loci show that 5 haplotypes would be resolved by agarose electrophoresis. A survey of 4 intraspecific data sets from diverse angiosperms revealed that length variation in cpDNA amplicons is nearly ubiquitous, and 61 of 67 haplotypes identified by direct sequencing could be identified by screening length variation. Combined with automated fluorescent detection, length polymorphism screening of universal cpDNA regions offers a simple screen for intraspecific variation that can be used across angiosperms with minimal optimization, providing detection limits that rival direct sequencing at a fraction of the cost.